T h e reabsorption of amino acids, glucose and organic anions from the renal filtrate into epithelial cells is coupled to Na' transport down its concentration gradient via specific cotransporters present in the brush-border membrane. Recently, Na + -dependent nucleoside transport has been demonstrated in the proximal tubule of rat kidney 11, 21. In our laboratory, a Na + -dependent uridine transporter has been characterized in rabbit renal brush-border membrane vesicles in terms of substrate specificity, electrogenicity and kinetic properties [3, 41 . However, little is known about the molecular nature of this transporter. In the present study, we have attempted to define essential amino acids in the uridine co-transporter of bovine kidney using a variety of proteinmodifying agents.
Fresh bovine kidneys were obtained from a local abattoir and outer renal cortex brush-border membrane vesicles prcpared using a Mg"precipitation technique 1. 51. T h e enrichment of the brush-border marker enzyme alkaline phosphatase in the final vesicle suspension was typically 8-14-fold higher than that in the cortical homogenate. T h e initial velocity of uridine uptake into brush-bordcr membrane vesicles was determined by measuring the vesicular content of uridine after incubation periods of 3-5 s at 22°C in the presence of an inwardly directed 100 mM-NaCI gradient, as previously described [3.4] .
Initial experiments were performed with the sulphydrylreacting reagents, N-ethylmalcimide ( N E M ) and pchloromecuriphenylsulphonic acid (pCMBS) and the histidyl-modifying reagent, diethylpyrocarbonate (DEP). Table 1 shows that inhibition of Na'-dependent uridine uptake by N E M occurred only at millimolar concentrations. Similarly, incubation of vesicles with D E P under mild acid conditions also resulted in little inhibition (30"/0 inhibition at 20 mM-DEP). In contrast, addition of pCMBS resulted in marked inhibition of uridine influx: 50% inhibition at 30 ,UMpCMBS in the presence of an inwardly directed 100 mMNaCl electrochemical gradient at 22°C. T h e time course for pCMBS inhibition demonstrated that maximal inhibition was obtained after 10 min incubation and remained stable for a further 30 min (data not shown). This result may suggest that the site for pCMBS inhibition is located on the inner surface of the vesicle. However, no difference in the time course of pCMBS inhibition was observed between incubations performed at 1 and 22°C. Previous studies have established that the transmembrane permeability of pCMBS is significantly reduced at 1°C [6] . Inclusion of equimolar concentrations of EDTA in the pCMBS incubation mixture had no effect on the inhibition profile, demonstrating that the inhibitory effect of pCMBS is not due to the presence of free Hg?+. Table 1 also shows that pCMBS inhibition was only partially reversed by addition of dithiothreitol (DTT) and Bmercaptoethanol (P-ME). This finding would suggest that, at most, 50% of the inhibition caused by pCMBS is at a reactive thiol group. To investigate whether this possible sulphydryl group was within the active site of the carrier, bovine membrane vesicles were incubated with uridine (5-50 ,UM) in the absence and presence of Na' before treatment with 50 ,UMAbbreviations used: NEM. N-ethylmaleimide; pCMBS. pchloromecuriphenylsulphonic acid; DEP, diethylpyrocarbonatc; DTT, dithiothreitol; b-ME, B-mercaptoethanol. 
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Vesicles were suspended in 250 mM-sucrose, 0.2 mM-CaCI,, 20 mM-KH,PO,/K,HPO,. pH 7.4 and the modifying agent added. Reaction was stopped by dilution with 5-fold ice-cold vesicle buffer followed by washing to remove excess reagent. Uptake of uridine was initiated by the addition of brush-border membrane vesicles to medium containing (final concentrations) 10 PM-[ 'Hluridine, 100 mM-NaC1 and 5 mM-Tris-HCI (pH 7.4). The values are averages for at least two separate experiments. (Table I ) . No protection by uridine was observed. T h c apparent affinity of uridine for the co-transporter under zero-trum conditions is I I .8 k 4.0 PM. Control studies demonstrated that uridinc is not metabolized by bovine renal vesicles. These results indicate that although pCMBS is a potent inhibitor of Na + -dependent uridine uptake by bovine brushborder membrane vesicles. inhibition does not appear to be occurring at the permeant site of the transporter system. An alternative explanation for the action of pCMBS on Na'-dependent uridine influx is that pCMBS may have dissipated the Na' gradient by increasing the plasma membrane pcrmeability to cations thereby reducing Na+-dependent uridine uptake. It is thus unlikely that pCMBS can be used as a molecular probe in an attempt to identify the Na'dependent uridine carrier in renal tubules.
